Viral pro-survival proteins block separate stages in Bax activation but changes in mitochondrial ultrastructure still occur.
Mitochondrial dysfunction mediated by Bax and Bak is a critical step in mammalian cell apoptosis. However, the molecular mechanism of Bax activation remains unknown and has been difficult to investigate due to its rapid and stochastic nature. It is currently unclear whether mitochondria play a passive role in the initiation of apoptosis, remaining unaffected by cell stresses until Bax and Bak are active, or whether they actively participate in Bax/Bak activation. Here, two viral proteins, E1B19K and BHRF1, are examined for their ability to block Bax activation at different steps and thereby reveal the timing of mitochondrial changes during apoptosis. We demonstrate that BHRF1 strongly inhibits Bax activation but not upstream apoptotic signaling events, while E1B19K permits initial stages of Bax activation but prevents the subsequent oligomerization of Bax that is required for mitochondrial dysfunction. In this defined system we show that changes in mitochondrial ultrastructure, characteristic of cells undergoing apoptosis, precede Bax activation and are not blocked by E1B19K and BHRF1. We suggest that the ability of mitochondria to respond to apoptotic stress prior to Bax activation indicates that these organelles may play a direct role in activating Bax.